OVERVIEW

| NTRODUCTION

Economists and policy makers have long considered
research and development (R&D) to be a key compo-
nent of economic growth. The contribution of R&D ac-
tivities to local economies has been atopic of particular
interest to State policymakers. Thisreport, State Science
and Engineering Profiles and R&D Patterns: 1997-
98, provides gtatistics on the geographic distribution of
R&D within the United States. R&D data for 52
areas¥s each of the 50 States, the District of Columbia
and Puerto Rico¥z are derived from the several performer-
based surveys of the Nationa Science Foundation’s
(NSF s) R& D Statistics Program. For each State (or geo-
graphic areq), table 1 categorizes these data by major
source of funds (industry, Federal Government, and
academia), and by type of performer (industry, Federa
Government, academia, Federally Funded Research and
Development Centers (FFRDCs), and other nonprofit in-
ditutions).?

In any discussion of R& D expenditures, an important distinc-
tion must be made between R&D “performance’ (the situation in
which R&D isactually carried out) and R& D funding “ sources’ (where
themoney for R&D originates). For example, aterm such as“ Federal
R&D” isambiguousin that it does not specify whether it isreferring
to performance or funding. The Federal Government is a much larger
source of R&D funding (termed “Federal Funding of R&D”) than a
performer of R&D itself (termed “Federa Intramural R&D”). In the
reporting of R&D by State, much more attention has been paid to
R& D performance within States than R& D funding originating from
states. Since R& D performance is an important component of the
economic activity of the State, and the geographic location of funding
organizations may have little bearing on economic activity within the
same State, this report will focus on R& D performance.

2At present, data on R& D performed by nonprofit institutions
withinindividua Statesincludeonly R& D derived from Federa funding.

In 1997, total R& D expendituresin the United States
were $211 hillion, of which $199 billion could be attributed
to expenditureswithin individua States, with the remainder
falling under an undistributed, “other/unknown” category.
The statistics and discussion below refer to State R&D
levelsin relation to the distributed total of $199 hillion.

The “other/unknown” category includes R&D per-
formed within the 50 States or the Didtrict of Columbia,
for which survey respondents did not provide the specific
location of such performance. It also includes R& D con-
ducted by organizations within the United States that did
not perform the actual R&D in a particular State or the
District of Columbia, e.g., research conducted on marine
vessels, and research in Puerto Rico.

In addition, thisreport includes science and engineer-
ing profiles for the 50 States, the District of Columbia,
and Puerto Rico. These profiles were compiled from 15
sources, including NSF statistical reports and statistical
reports from other Federal agencies, namely, the Depart-
ment of Commerce (DOC), the Department of Labor
(DOL), the Department of Education (ED), the U.S.
Patent and Trademark Office, and the U.S. Small Busi-
ness Administration (SBA). A complete listing of these
sources is provided at the end of this overview.®

8 Some data elements in this report come from sample surveys.
All statementsin thetext based on sample survey dataare statistically
significant to the 0.05 level, unless otherwise noticed.



Table 1. State distribution of R&D expenditures, by performing sector and source of funds: 1997

Page 1 of 2
Performing sector: Total | Federal u&C ncg:sforfit Nonprofit
R&D Govt. Indu stry1 UCs FFRDCs institutions FFRDCs

) Federal Federal | Non-fed. Federal | Federal | Federal

Funding sector: Rank in Total R&D Total Gowt.” Industry2 Total Govt. Govt. | Industry | U&Cs |Nonprofits| Govt.> Gowt.* Gowvt.*

(In millions of current dollars)®

United States, total 211,268 | 16,814 | 157,539 | 23,928 | 133,611 | 25,001 | 14,849 1,940 1,773 | 4,686 1,754 5,466 3,036 820
Alabama.........cccoovvenee. 25 1,637 660 589 189 399 369 231 5 30 85 18 0 19 0
Alaska..........cocrverernnen. 48 136 38 24 D D 71 28 4 13 26 0 0 2 0
Arizona........cccovveneenee. 21 2,410 144 1,854 677 1,177 377 198 10 19 137 13 29 6 0
Arkansas 45 272 49 118 D D 102 35 29 8 24 6 0 2 0
California 1| 41,670 1,454 | 34,011 5977 | 28,034 2979 | 2,028 129 160 440 221 2,549 474 203
Colorado 171 3,205 195| 2,248 525 1,723 427 290 27 24 50 37 136 50 148
Connecticut.................] 16| 3,454 33| 3,014 307 | 2,707 393 242 14 25 76 35 0 15 0
Delaware.........cc.cooeu... 31 1,089 10 1,009 8 1,001 65 32 3 3 20 7 0 4 0
District of Columbia..... 20| 2,768 1,733 645 D D 214 154 1 18 24 16 0 176 0
Florida........ccovverenrenens 12| 4,784 649 | 3,442 1,461 1,981 682 334 89 43 176 34 0 1 0
Georgia......veveererneenens 22| 2272 225 1,273 212 1,062 766 347 69 73 252 24 0 7 0
Hawalii.........ccovvrrennenns 44 275 54 87 55 32 120 72 28 6 13 0 0 13 0
1daho.....c.vvveririiiin) 30 1,270 24 1,181 D D 64 18 22 9 15 0 0 0 0
11173 To - 8| 8,034 77| 6,248 163 | 6,085 930 530 54 50 220 75 725 54 0
Indiana.........cooevieneens 18 3,149 68| 2677 D D 400 209 24 33 114 20 0 4 0
(01T 34 980 29 578 D D 342 162 53 24 84 19 28 3 0
Kansas 29 1,351 16 1,136 D D 198 75 45 12 57 9 0 1 0
Kentucky....... 38 526 7 359 3 356 158 76 7 20 53 2 0 1 0
Louisiana 37 554 48 172 D D 330 128 75 32 78 17 0 4 0
Maing.......ccovvervenrennenns 47 149 6 83 D D 33 15 2 6 11 0 0 27 0
Maryland..........cocovuenes 10 7,395| 4,569 1,425 456 970 1,242 927 81 40 114 80 0 155 4
Massachusetts............, 5| 11,097 361 8,300 1,397 | 6,903 1,268 915 29 103 125 96 353 652 163
Michigan..........ccoccoeenee. 21 13,991 108 | 13,009 121 | 12,888 842 454 51 57 206 75 0 32 0
Minnesota.. 15| 3,605 35| 3,116 362 | 2,754 363 200 51 24 54 34 0 92 0
Mississippi. 41 370 165 73 D D 125 62 29 9 14 10 0 7 0
Missouri..... . 24 1,826 51 1,290 30 1,260 465 261 24 37 111 32 0 21 0
Montana.........ccocveenens 46 199 33 92 D D 71 31 14 8 16 1 0 4 0
Nebraska..........c..coeen... 43 275 24 71 D D 176 60 47 14 49 5 0 5 0
Nevada..........cccocenrnnee. 39 517 46 380 D D 88 44 4 5 31 4 0 2 0

See explanatory information and SOURCE at end of table.



Table 1. State distribution of R&D expenditures, by performing sector and source of funds: 1997

Page 2 of 2
Performing sector: Total | Federal u&C ncg:sforfit Nonprofit
R&D Govt. In dustry1 U&Cs FFRDCs institutions FFRDCs
) ) Federal Federal | Non-fed. Federal | Federal | Federal
Funding sector: Rankin Total R&D Total | Gowt.! |Industry’| Total | Govt. | Govt | Industry| U&Cs [Nonprofits| Govt® | Govt* | Gowt
(In millions of current dollars)®
New Hampshire........... 35 799 37 652 D D 108 67 8 5 15 12 0 2 0
New Jersey.........ocevn.., 41 12,067 459 11,069 117 | 10,952 462 224 37 26 140 35 59 16 2
New Mexico................. 19 3,028 366 1,310 D D 219 145 15 10 42 7 1,122 10 0
New YorK........cccouevnee. 31 12,307 136 9,939 | 2078| 7,861 1,784 1,152 80 96 245 211 239 209 0
North Carolina... 13| 4,667 230 | 3,590 111 3,478 786 439 116 96 106 29 0 61 0
49 116 26 33 0 33 56 24 1 3 26 2 0 0 0
11 7,145 681 5,608 604 | 5,004 764 418 70 83 144 49 0 92 0
36 644 44 428 45 383 163 71 19 14 45 13 0 9 0
27 1,520 90 1,102 28 1,075 291 195 32 10 36 18 0 37 0
71 8209 151 6,609 672 | 5,937 1,241 808 42 139 183 70 32 175 0
32 1,040 202 704 D D 112 79 1 2 27 3 0 22 0
33 1,040 34 783 83 700 219 103 21 9 66 21 0 4 0
51 71 19 26 0 26 25 1 8 1 3 1 0 2 0
26 1,566 78 1,089 D D 330 199 38 17 53 23 44 26 0
6 9,487 560 | 7,265 784 | 6,481 1,581 845 170 132 270 164 0 80 1
28 1,381 117 1,027 199 829 234 158 18 14 36 8 0 3 0
42 314 7 246 D D 60 34 3 5 11 6 0 1 0
Virginia......ccocoeveeiennnn) 14 4,136 1,655 1,767 851 916 455 270 47 40 74 24 80 37 143
Washington.................] 9| 7,543 167 | 6,610 D D 508 366 15 41 69 17 0 115 144
West Virginia 40 427 87 233 D D 64 30 2 4 23 5 33 1 0
Wisconsin.......... 23| 2,256 43 1,707 29 1,678 497 284 41 19 98 56 0 9 0
Wyoming.......cc.ccvevnnn) 50 87 9 28 0 28 48 15 6 2 24 1 0 2 0
Other/unknown............ 12,161 704 7210 | 6,384 | 18,898 1,338 753 129 92 276 87 38 269 11

'Includes performance at industry FFRDCs.
2 Industry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.
% Includes total R&D expenditures of FFRDCs administered by academic institutions.
* Other sources of support for nonprofit institutions were unavailable.
s Industry R&D data are in reference to calendar years; other R&D data are in reference to fiscal years but may serve as approximations to calendar year data.
KEY: FFRDCs = Federally Funded Research and Development Centers
U&Cs = Universities and colleges
D = Data withheld to avoid disclosing operations of individual companies.
SOURCES: National Science Foundation/Division of Science Resources Studies. Data were derived from National Science Foundation/Division of Science Resources Studies,
Research and Development in Industry: 1997; Academic Research and Development Expenditures: Fiscal Year 1997; and Federal Funds for Research and Development: Fiscal
Years 1997, 1998, and 1999.



StATE DISTRIBUTION OF SECTOR-SPECIFIC

R&D

R&D activities are highly concentrated in a small
number of States. Thus, in 1997, Cdiforniahad the highest
level of R&D expenditures—nearly $42 billion—
representing approximately one-fifth of the $199 billion
U.S. total. The six Stateswith the highest levels of R&D
expenditures—California, Michigan, New York, New
Jersey, Massachusetts, and Texas (in decreasing order of
maghitude)—accounted for amost one-half of the entire
national expenditure. The top 10 States'—adding, in
descending order, Pennsylvania, Illinois, Washington, and
Maryland—accounted for nearly two-thirds of the nationa
expenditure (table 1). Among these 10 States, Cdifornia's
R&D effort exceeded, by nearly a factor of three, the
next-highest State, Michigan, with $14 billion in R&D
expenditures. After Michigan, R&D levels declined
relatively smoothly to approximately $7 billion for
Maryland (table 2). The 20 highest-ranking Statesin R& D
expenditures accounted for about 81 percent of the U.S.
total; the lowest 20 States accounted for only 4 percent
(table 3).

States that are national leaders in total R&D
performance are usually ranked among the leading sites
in industrial and academic R&D performance (table 2).
For industrial R& D, nine of thetop 10 Stateswere among
thetop 10for total R& D, with Ohiojoining thetop industria
R&D States replacing Maryland. For academic R&D,
North Carolina and Georgia replaced New Jersey and
Washington.

There was less commonality with the top 10 for total
R& D among those Statesthat performed the most Federal
intramural research. Only four States were found in both
top-10lists: Maryland, Cdlifornia, Texas, and New Jersey.
The six additions to the Federal intramural list, in
descending order of Federal R&D performance, were
the Digtrict of Columbia, Virginia, Ohio, Alabama, Florida,
and New Mexico. Maryland ranked first among Federal
R&D performers, followed by the Didtrict of Columbia,
Virginia, and Cdifornia

The placement of Maryland, the Digtrict of Columbia,
and Virginiaasthetop threein Federal R& D performance
reflects the concentration of Federal facilities and

Table 2. R&D performance by sector and R&D as a percentage of GSP, for the top 10 R&D performing States: 1997

Top 10 States in R&D Top 10 States in R&D intensity (States
performance Top 10 States by performing sector with the highest R&D/GSP ratio)

GSP
Total R&D (in AIIR&D (preliminary,
millions of | ~ performers Universities & Federal R&D/GSP| in billions of

Rank | dollars) in the State' Industry? colleges® Government Top 10 States (percent) dollars)

1 41,670 California California California Maryland New Mexico 6.7 452
2 13,991 Michiaan Michigan New York [ District of Columbia | District of Columbia 5.3 52.4
3 12,307 New York New Jersevy Texas Virginia Michigan 51 272.6
4 12,067 New Jersey New York [ Massachusetts California Massachusetts 5.0 221.0
5 11,097 Massachusetts | Massachusetts Marvland Ohio Marvland 4.8 153.8
6 9,487 Texas Texas Pennsylvania Alabama Washington 44 172.3
7 8,209 Pennsylvania Washinaton Illinois Florida |daho 44 29.1
8 8.034 lllinois Pennsvlvania Michigan Texas New Jersev 4.1 294 1
9 7543 Washinaton lllinois North Carolina New Jersey California 4.0 1,033.0
10 7,395 Maryland Ohio Georgia New Mexico Rhode Island 3.7 27.8

" Includes in-state R&D performance of industry, universities, Federal agencies, and FFRDCs. For the tabulations, States include the District of

Columbia.

2 Includes R&D activities of industry-administered FFRDCs located within these States.
% Includes R&D activities of university-administered FFRDCs located within these States.

KEY: GSP = Gross State product

FFRDC = Federally Funded Research and Development Center

SOURCE: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources, annual series; GSP data
are from the Department of Commerce/Bureau of Economic Analysis.

4 These ranks do not account for sampling errorsin the level of
industrial R& D performance in each State.



Table 3. Total R&D and GSP by State: 1997

Rank in Page 1 of 2
total
R&D State Total R&D GSP R&D/GSP R&D/GSP U.S. R&D U.S. R&D
(In millions of dollars) Percent Rank Percent Cumulative percent
Total, US. .....covvvveiins 211.268

1 California................... 41,670 1,033,016 4.03 9 19.72 19.72
2 Michigan.................... 13,991 272.607 5.13 3 6.62 26.35
3 New York...........c...... 12,307 651.652 1.89 25 5.83 3217
4 New Jersey................ 12,067 294,055 4.10 8 5.71 37.88
5 Massachusetts............ 11,097 221,009 5.02 4 5.25 43.14
6 TeXas...coovvevveivieeeenns 9,487 601,643 1.58 28 4.49 47.63
7 Pennsylvania.............. 8,209 339,940 2.41 15 3.89 51.51
8 iN0IS......ccvvvvreeennee. 8,034 393,532 2.04 21 3.80 55.31
9 Washington................ 7.543 172,253 4.38 6 3.57 58.88
10 Marviand................... 7.395 153,797 4.81 5 3.50 62.39
1 Ohi0....ccovvveeeeciiee 7,145 320,506 2.23 17 3.38 65.77
12 Florida.........ccovvveeeennnd 4784 380.607 1.26 31 2.26 68.03
13 North Carolina............ 4,667 218.888 213 18 2.21 70.24
14 Virginia..........oooevveee... 4136 211.331 1.96 23 1.96 72.20
15 Minnesota.................. 3,605 149,394 2.41 16 1.71 73.90
16 Connecticut................ 3454 134,565 2.57 12 1.63 75.54
17 Colorado.................... 3,205 126,084 2.54 13 1.52 77.06
18 Indiana............cccone. 3,149 161,701 1.95 24 1.49 78.55
19 New Mexico............... 3,028 45,242 6.69 1 1.43 79.98
20 District of Columbia...... 2,768 52,372 5.29 2 1.31 81.29
21 Arizona.....ccccvveeeieennn 2410 121,239 1.99 22 1.14 82.43
22 Georgia.....ccovvvveeeeenns 2,272 229,473 0.99 38 1.08 83.51
23 Wisconsin.................. 2.256 147,325 1.53 30 1.07 84.57
24 Missouri..........c......... 1,826 152,100 1.20 33 0.86 85.44
25 Alabama.................... 1,637 103,109 1.59 27 0.77 86.21
26 Tennessee................. 1,566 146,999 1.07 36 0.74 86.95
27 Oregon.......ccovvveeeens 1,520 98,367 1.54 29 0.72 87.67
28 Utah. oo, 1,381 55.417 2.49 14 0.65 88.33
29 Kansas..............oeenn. 1,351 71,737 1.88 26 0.64 88.97
30 [daho........cccovvvvreeens 1,270 29,149 4.36 7 0.60 89.57
31 Delaware.................... 1,089 31,585 3.45 1 0.52 90.08
32 Rhode Island.............. 1,040 27,806 3.74 10 0.49 90.58
33 South Carolina............ 1,040 93,259 1.1 35 0.49 91.07
34 [OWa......cocvveeeeeciiienn 980 80,479 1.22 32 0.46 91.53
35 New Hampshire........... 799 38,106 2.10 19 0.38 91.91
36 Oklahoma.................. 644 76,642 0.84 40 0.30 92.21
37 Louisiana................... 554 124,350 0.45 50 0.26 92.48
38 Kentuckv................... 526 100,076 0.53 46 0.25 92.73
39 Nevada..........cooeeunnnn) 517 57.407 0.90 39 0.24 92.97
40 West Virginia.............. 427 38,228 1.12 34 0.20 93.17
41 Mississippi................. 370 58,314 0.63 43 0.17 93.35
42 Vermont...................] 314 15,214 2.06 20 0.15 93.50
43 Nebraska................... 275 48,812 0.56 44 0.13 93.63
44 Hawail oo 275 38.024 0.72 42 0.13 93.76

See explanatory information and SOURCE at end of table.



Table 3. Total R&D and GSP by State: 1997

Rank in Page 2 of 2
total
R&D State Total R&D GSP R&D/GSP R&D/GSP U.S. R&D U.S.R&D
(In millions of dollars) Percent Rank Percent Cumulative percent
45 Arkansas................... 272 58,479 0.46 49 0.13 93.88
46 Montana.................... 199 19,160 1.04 37 0.09 93.98
47 Maine........cccoeeeennennn 149 30,156 0.49 48 0.07 94.05
48 Alaska...........c.cuven... 136 24,494 0.55 45 0.06 94.11
49 North Dakota.............. 116 15,786 0.73 41 0.05 94.17
50 Wyoming........c.......... 87 17,561 0.50 47 0.04 94.21
51 South Dakota............., 7 20,186 0.35 51 0.03 94.24
Other/unknown'..........| 12,161 5.76 100.00

" The "other/unknown" category includes R&D performed within the 50 States, or the District of Columbia, but where the specific location of
such performance was not provided by survey respondents. It also includes R&D conducted by organizations within the United States, but
where actual performance does not take place in a particular State or the District of Columbia, e.g., research conducted on marine vessels,
and research in Puerto Rico. Finally, it also includes a small accounting difference due to the total for the U.S. being based on calendar year
data, while data by State pertain to the fiscal year for non-industrial performance.

KEY: GSP = Gross State product

SOURCES: National Science Foundation/Division of Science Resources Studies, derived from Research and Development in Industry:
1997; Academic Research and Development Expenditures, Fiscal Year 1997; Federal Funds for Research
and Development: Fiscal Years 1997, 1998, and 1999; and Department of Commerce, Bureau of Economic Analysis.



administrative offices within the National Capital area.
Alabama, Florida, and New Mexico rank among the
highest in Federal R& D because of their relatively high
shares of Federal space- and defense-related R&D.

TeEN-YEAR STATE R& D TRENDS

Stateshavevariedwidely intheir ratesof R& D growth
in recent years. For example, the average annua change
in real R&D (adjusted for inflation) between 1987 and
1997 ranged from a growth of 14 percent for New
Hampshire to a decline of 6 percent for Alabama. Real
R&D growth for the nation as a whole averaged two
percent per year over the same period.

Because of the variability of estimatesfor many areas
smaller than the U.S. total when dataare acquired through
survey sampling, the growth rates in R& D performance
observed for some States are not precise enough for
comparative use. Nevertheless, severa useful observations
can be made regarding cases in which there is sufficient
datistica precison.

Asshowninfigure 1, among the 51 regions examined,
eight States were found to have statistically significant,
real annual growth rates of over 3 percent between 1987
and 1997: lIdaho, Montana, Nevada, New Hampshire,
Oregon, Rhode Idand, South Dakota, and Washington.
Twenty-five other States had rates of real R&D growth
that were poditive with dtatistica certainty, but could not
be said to be above 3 percent with Statistical certainty.
Another 13 States had growth or declinesin real R&D,
but which were not gtatistically different from no change
inred R&D. Findly, five Stateshad statistically signficant
declinesin real R&D: Alabama, Missouri, New Mexico,
North Dakota, and Vermont.

Among the top 10 States in R&D expenditures in
1997, Washington had the highest growth rate—5 percent.
The next highest growth rate among the top 10 was 3
percent for New Jersey; California's R&D grew at a
rate of 2 percent during the 1987-97 period — the same
rate as that of the Nation as awhole.

Figure 1. Distribution of States, by annual rate of real growth in R&D performance: 1987-97

States by rates of growth (number of States in rate group)

[l statistically significant, annual real growth of over 3 percent

. Positive growth, but not above 3 percent with statistical certainty

[] Growth or decline, but not statistically signficant or data unavailable
|:| Statistically significant, annual real decline

8
(25)
(13)

(5)

NOTE:

Growth rates for Delaware and the District of Columbia were not available.

SOURCES: National Science Foundation/Division of Science Resources Studies, Academic Research and Development
Expenditures: Fiscal Year 1997, Federal Funds for Research and Development Fiscal Years 1997, 1998,
and 1999; and Research and Development in Industry: 1997.
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In most cases, these differences in rates reflect the
sharp declinein Federa R& D support and the smultaneous
dramatic rise in industrial R&D support that occurred
during the period. For example, much of Alabama sdecline
in R&D could be attributed to a drop in Federa support
for industrial R& D: over the decade, this support dwindled
from $900 million (in current dollars) to $189 million.® In
New Hampshire, on the other hand, thesharprisein R&D
is due primarily to an increase in industrial R&D
performance (which isfunded predominantly by industry)
from $94 million to $652 million.

For States that have relatively small levels of R&D
expenditures (e.g., Statesthat are not among thetop 101in
R&D), these growth rates tend to be influenced
significantly by particular events, such as an individua
company or government agency expanding or contracting
itsR&D activities. Therefore, caution should be used in
interpreting differencesamong States. Variationsin rates
may not reflect differences among Statesin their policies
toward R&D; specific circumstances (other than State
policy) may have been more responsiblefor the observed
differences. Likewise, one should not assume that the
rates observed between 1987 and 1997 will necessarily
continue in later years.

HistoricaL DATA oN R& D BY STATE AND

PERFORMING SECTOR

Table 4 provides the same data as table 1 on State-
level R&D by performer and source, but for al odd-
numbered years between 1987 and 1995. Only odd-
numbered years areincluded because the industry survey
did not acquire State-level datain even-numbered years.
These datamay be useful for detailed anaysis of changes
in the composition of R& D within a State over time, but
the user should use caution in recognizing that small
changes may bedueto sampling error. Only current dollars
are provided, so that these numbers would not need to be
adjusted with each new revision in the values of GDP
deflators. However, because these values are in current
dollars, any observed changein R& D onthe basisof these
vaues donewould aso include the effect of inflation. In
the analysis of ten-year growth trends, provided above,
these levels of R& D expenditures had been converted to
constant dollars, which allowed for measures of real
growth in R&D between 1987 and 1997.

5 These Federal R&D totals are based on reports by the
performers of R&D and not by the Federal funding agencies. For

detailed historical dataon R& D expenditures by State and performer
from 1987-95, see table 4.

RaTIo oF R& D 10 GROSSs StaTE PRODUCT

Statesvary widdly in the size of their economies, owing
to differences in population, land area, infrastructure,
natural resources, and history. Consequently, variationsin
the R& D expenditure levels of States may simply reflect
differences in economic size or the nature of their R&D
efforts. A ssimple way of controlling for the size effect is
to measure each State’ SR& D level asaproportion of its
gross State product (GSP). That proportion isreferred to
as R&D “intendity” or “concentration.”

The Nation’s total R&D to gross domestic product
ratio was 2.6 percent in 1997. Thetop 10 Statesfor R&D
intensity in 1997 were—in descending order—New
Mexico (6.7 percent), the District of Columbia, Michigan,
Massachusetts, Maryland, Washington, Idaho, New
Jersey, Cdlifornia, and Rhode Idand (the last with an
intensity of 3.7 percent). New Mexico's high R&D
intengity is largely attributable to Federal (specifically
Department of Energy) support of FFRDCsin the State.

Figure 2 illustrates the geographical digtribution of
Statesby R& D asapercentage of GSP. Asshown, R&D
concentration is relatively high in the Northeast and East
North Central regions, with the exceptions of Maine, New
Y ork, and Wisconsin, which had R& D/GSP ratios below
1.9 percent. R&D concentration is relatively low in the
West North Central and Southern regions, with the
exceptions of Minnesota, North Carolina, and Virginia,
which have R& D/GSP ratios above 1.9.

The Mountain and Pecific regions are quite mixed in
R&D concentration. In the former region, New Mexico
and Idaho have the highest R& D/GSP ratios, which are
above 4.0; Wyoming and Nevada have estimated ratios
below 1.0. Similarly, in the Pacific, Caifornia and
Washington' sratios are 4.0 or higher, while the ratios for
Alaskaand Hawaii fdl below 1.0.

INDUSTRIAL R& D BY STATE

States have aways varied in terms of the levels and
types of industrial operations they contain. Thus, they
vary aswell inthelevelsof R&D they contain by industria
sector. One measure of such variation among States is
the extent to which their industrial R&D is in the
nonmanufacturing sector, as opposed to the manufacturing
sector. Among thetop 10 Statesin 1997 industrial R&D
performance, California, New Jersey, New Y ork,



Table 4. State distribution of expenditures for R&D: performance by sector, categorized by sources of funds: 1987-97

Page 1 of 11
Other

Performing sector: Total R&D | Federal Govt. Industry U&Cs u&C nonprofit | Nonprofit

FFRDCs | institutions [ FFRDCs

Funding sector: Total R&D | Federal Govt. Total FGes;atr.?I |ndustry2 Total Fg(::/:jdl Ngl)\]:id' Industry U&Cs Nonprofits FGes;atr?I Fgg;r_?l FGes;atr.?I

Location Year® (In thousands of current dollars)

Alabama 1987 2,349,977 584,230 | 1,592,000 900,000 692,000 152,925 85,382 16,449 10,916 29,919 10,259 0 20,822 0
Alabama 1989 1,232,429 568,243 428,000 213,000 215,000 215,836 119,693 18,339 16,242 45,106 16,456 0 20,350 0
Alabama 1991 1,510,827 700,617 521,000 221,000 300,000 252,998 132,063 27,267 20,348 52,667 20,653 0 36,212 0
Alabama 1993 1,967,533 833,137 833,000 406,000 427,000 281,209 161,331 26,991 23,729 48,358 20,800 0 20,187 0
Alabama 1995 1,680,828 642,257 686,000 273,000 413,000 334,689 190,330 6,991 29,164 86,664 21,540 0 17,882 0
Alabama 1997 1,636,645 660,047 589,000 189,000 399,000 368,602 230,894 5,251 29,685 84,747 18,025 0 18,996 0
Alaska.........c.coeveerinenenes 1987 90,429 32,840 10,000 D D 47,432 21,523 2,999 3,024 17,960 1,926 0 157 0
Alaska. 1989 117,914 51,178 9,000 D D 56,701 26,659 2,101 3,039 21,869 3,033 0 1,035 0
Alaska.........c.coeveerinenenes 1991 146,091 58,705 18,000 D D 67,432 34,335 1,926 1,547 28,246 1,378 0 1,954 0
Alaska.......c.cccnmevinieins 1993 129,211 47,833 14,000 D D 66,796 41,616 3,012 4,751 17,412 5 0 582 0
Alaska. 1995 163,396 60,545 30,000 D D 72,216 37,285 5,607 5,470 23,850 4 0 635 0
Alaska.......c.cccnmevinieins 1997 135,745 38,381 24,000 D D 70,943 28,127 3,964 12,769 26,082 1 0 2,421 0
AMZONA.....cooviricrinnne 1987 1,144,281 83,236 845,000 178,000 667,000 181,263 80,955 8,965 17,456 61,644 12,243 26,000 8,782 0
Arizona.......ocoovrvenrinrnnnc 1989 1,293,340 118,284 917,000 220,000 697,000 223,834 105,367 7,949 12,500 86,076 11,942 27,600 6,622 0
AMZONA.....cooviricrinnne 1991 1,398,709 132,341 944,000 199,000 745,000 284,128 131,627 7,945 19,519 109,028 16,009 27,400 10,840 0
Arizona.......ocoovrvenrinrnnnc 1993 1,607,378 206,067 | 1,042,000 298,000 744,000 310,721 149,803 6,333 18,889 112,596 23,100 40,000 8,590 0
AMZONA.....cooviricrinnne 1995 1,987,119 169,700 | 1,356,000 620,000 736,000 380,216 210,475 8,080 23,238 126,380 12,043 75,005 6,198 0
Arizona.......ocoovrvenrinrnnnc 1997 2,409,843 143,601 1,854,000 677,000 | 1,177,000 376,818 198,097 10,266 18,584 137,165 12,706 29,058 6,366 0
Arkansas.........c.coueeen. 1987 195,660 24,196 135,000 D D 35,529 12,257 9,352 2,829 8,028 3,063 0 935 0
Arkansas.........cc.coceenen. 1989 120,875 25,071 51,000 D D 43,676 14,213 12,186 4,123 9,521 3,633 0 1,128 0
Arkansas.........c.coueeen. 1991 198,271 35,180 106,000 D D 55,081 20,178 13,958 4,514 12,945 3,486 0 2,010 0
Arkansas.........cc.coceenen. 1993 301,143 40,657 185,000 D D 74,011 25,362 23,666 6,767 14,774 3,442 0 1,475 0
Arkansas.........c.coueeen. 1995 329,500 57,563 181,000 D D 87,799 33,348 23,779 7,693 19,717 3,262 0 3,138 0
Arkansas.........cc.coceenen. 1997 271,703 49,469 118,000 D D[ 102,204 35,021 29,227 7,570 23,985 6,401 0 2,030 0
California........ccceeveenens 1987 | 25,520,939 2,011,033 | 19,475,000 | 10,963,000 | 8,512,000 | 1,554,787 | 1,066,099 36,570 72,260 289,604 90,254 | 2,097,000 383,119 0
California..........c.coeveeeens 1989 | 30,885,676 2,478,100 | 23,675,000 | 12,857,000 | 10,818,000 | 1,850,062 | 1,285,165 43,546 83,218 321,615 116,518 | 2,385,300 252,148 245,066
California........ccceeveenens 1991 28,346,287 1,885,275 | 21,279,000 | 8,911,000 | 12,368,000 | 2,146,235 | 1,436,542 84,176 86,265 389,156 150,096 | 2,562,800 326,127 146,850
California..........c.coeveeeens 1993 | 33,721,294 1,785,138 | 26,541,000 | 7,463,000 | 19,078,000 [ 2,380,144 | 1,629,545 112,454 99,291 367,857 170,997 | 2,499,000 338,161 177,851
California........ccceeveenens 1995 | 36,133,144 1,843,729 | 28,710,000 | 6,925,000 | 21,785,000 | 2,594,280 | 1,796,691 107,055 120,080 372,941 197,513 | 2,377,815 361,960 245,360
California..........c.coeveeeens 1997 | 41,669,723 1,454,133 | 34,011,000 | 5,977,000 | 28,034,000 [ 2,978,575 | 2,028,296 128,617 160,304 439,942 221,416 | 2,549,108 473,915 202,992

See explanatory information and SOURCE at end of table.
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Colorado........cccccneennee 1987 1,704,333 132,807 | 1,261,000 282,000 979,000 185,699 136,003 8,771 8,728 17,682 14,515 52,000 72,827 0
Colorado..........ccooevvvverns 1989 1,648,885 116,787 | 1,162,000 251,000 911,000 226,555 167,043 10,679 14,381 17,735 16,717 63,300 29,354 50,889
Colorado.........c.coueeerncn 1991 NA 275,312 D D| 1,751,000 260,587 187,819 12,905 16,481 23,078 20,304 78,300 33,718 72,558
Colorado........ccoccrneennee 1993 2,864,058 169,821 | 2,111,000 252,000 | 1,859,000 331,081 222,107 18,026 23,651 41,797 25,500 99,000 41,852 111,304
Colorado.........ccoconrenne. 1995 2,603,149 167,869 | 1,865,000 274,000 | 1,591,000 393,809 260,247 21,998 24,470 51,690 35,404 125,310 46,418 4,743
Colorado........ccoccrneennee 1997 3,205,211 195,364 | 2,248,000 525,000 | 1,723,000 427,435 289,514 26,833 23,756 50,422 36,910 135,980 50,078 148,354
Connectict................... 1987 2,471,219 17,719 | 2,216,000 632,000 | 1,584,000 230,790 155,717 2,495 9,298 39,761 23,519 0 6,710 0
Connecticut............c...... 1989 2,744,751 37,810 | 2,410,000 680,000 | 1,730,000 284,410 187,212 5,430 11,630 56,999 23,139 0 12,531 0
Connectict................... 1991 1,917,105 46,602 | 1,535,000 504,000 | 1,031,000 320,935 197,120 5,996 16,121 73,778 27,920 0 14,568 0
Connecticut............c...... 1993 2,808,827 52,905 | 2,373,000 419,000 | 1,954,000 364,708 220,562 10,067 18,351 80,829 34,899 0 18,214 0
Connectict................... 1995 4,310,652 17,690 | 3,906,000 389,000 | 3,517,000 377,225 227,915 18,732 20,327 78,243 32,008 0 9,737 0
Connecticut.................. 1997 3,454,151 32,731 3,014,000 307,000 | 2,707,000 392,668 242,385 13,730 25,387 76,391 34,775 0 14,752 0
Delaware...........coccuenee.] 1987 NA 2,874 D D D 31,681 13,662 1,995 3,659 10,117 2,248 0 2,647 0
Delaware.........c.ccoveenee) 1989 NA 3,133 D D D 37,194 17,083 2,603 4,073 11,125 2,310 0 2,110 0
Delaware...........coccuenee.] 1991 NA 8,605 D D D 44,696 20,053 4,024 4,732 12,724 3,163 0 2,883 0
Delaware.........c.ccoveenee) 1993 1,248,672 12,0563 | 1,181,000 24,000 | 1,157,000 52,627 26,170 3,710 4,857 13,937 3,953 0 2,992 0
Delaware.........ccccoevene] 1995 1,148,632 15,477 | 1,077,000 12,000 | 1,065,000 53,161 27,352 2,144 3,681 14,560 5,424 0 2,994 0
Delaware 1997 1,088,697 10,207 | 1,009,000 8,000 | 1,001,000 65,095 32,031 2,977 3,361 20,125 6,601 0 4,395 0
District of Columbia......] 1987 NA 1,208,569 D D D 85,470 62,968 484 4,192 11,642 6,184 0 100,959 0
District of Columbia......, 1989 NA 1,521,715 D D 23,000 111,325 84,274 480 7,924 13,022 5,625 0 136,744 0
District of Columbia......, 1991 1,736,670 1,432,998 40,000 16,000 24,000 118,398 86,793 463 7,279 12,718 11,145 0 145,274 0
District of Columbia......, 1993 2,543,172 1,712,811 540,000 21,000 519,000 145,218 100,345 1,038 10,313 18,346 15,176 0 144,543 600
District of Columbia......, 1995 3,128,187 2,106,208 672,000 17,000 656,000 181,461 132,770 814 13,297 19,937 14,643 0 168,518 0
District of Columbia......, 1997 2,767,902 1,732,539 645,000 D Dl 214,019 153,846 1,267 18,381 24,092 16,433 0 175,954 390
Florida 1987 3,136,347 719,058 [ 2,133,000 892,000 | 1,241,000 278,847 129,474 13,889 20,334 98,188 16,962 0 5,442 0
Florida 1989 3,374,947 642,074 | 2,341,000 | 1,167,000 | 1,174,000 385,556 200,742 25,655 20,660 112,906 25,593 0 6,317 0
Florida..........c.coooosrurerne 1991 3,699,966 657,605 | 2,599,000 934,000 | 1,665,000 438,054 220,683 36,736 35,690 116,339 28,606 0 5,307 0
Florida........cocuervvnrirnnnn. 1993 3,525,284 607,692 [ 2,425,000 970,000 | 1,455,000 488,551 267,717 31,641 40,565 119,937 28,691 0 4,041 0
Florida 1995 5,222,709 554,440 | 4,101,000 | 1,634,000 | 2,467,000 559,104 317,081 41,466 36,382 135,110 29,065 0 8,165 0
Florida 1997 4,783,893 649,376 | 3,442,000 | 1,461,000 | 1,981,000 681,508 333,828 89,003 48,304 176,142 34,231 0 11,009 0

See explanatory information and SOURCE at end of table.
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Georgia.......cveuerererencnen: 1987 1,430,455 96,266 | 1,001,000 D D[ 331,000 151,367 39,621 34,196 95,827 9,989 0 2,189 0
Georgia 1989 1,309,760 157,925 719,000 D D| 424,424 210,248 40,141 35,635 126,231 12,169 0 8,411 0
Georgia.... 1991 1,478,861 121,008 868,000 89,000 779,000 484,019 238,664 43,222 40,010 149,645 12,478 0 5,834 0
Georgia 1993 1,677,360 159,002 860,000 63,000 797,000 546,960 273,079 39,325 51,968 167,509 15,079 0 11,398 0
Georgia.......cveuerererencnen: 1995 2,112,474 272,178 | 1,175,000 142,000 | 1,031,000 657,530 302,390 53,611 55,018 221,785 24,726 0 7,766 0
GeOorgia.......cvervenreennen. 1997 2,271,517 225,150 [ 1,273,000 212,000 | 1,062,000 766,346 347,407 68,844 73,284 252,398 24,413 0 7,021 0
Hawaii........coocrnverniens 1987 158,274 23,218 73,000 54,000 19,000 57,345 34,472 19,317 261 2,591 704 0 4,711 0
Hawaii.........ccocconvernrenne. 1989 123,204 36,400 9,000 2,000 7,000 70,733 40,574 24,759 799 3,686 915 0 7,071 0
Hawaii........coocrnverniens 1991 144,656 44,537 11,000 D D 78,166 44,857 27,321 856 3,391 1,741 0 10,953 0
Hawaii.........ccocconvernrenne. 1993 380,150 41,703 255,000 D D 73,961 41,362 27,099 151 3,109 2,240 0 9,486 0
Hawaii........coocrnverniens 1995 169,252 62,303 14,000 D D 78,429 44,238 26,789 299 3,738 3,365 0 14,520 0
Hawail..........ccoooeees 1997 274,632 54,318 87,000 55,000 32,000 120,107 72,421 28,440 5,944 13,297 5 0 13,207 0
1daho.......ccovevnirinirinnn. 1987 528,396 15,342 488,000 386,000 102,000 24,779 8,988 8,314 2,899 4,436 142 0 275 0
1daho.......covereriricenne. 1989 NA 18,785 D D 161,000 33,191 12,585 8,112 4,199 8,148 147 0 531 0
1daho.......ccovevnirinirinnn. 1991 NA 36,666 D D D 41,437 15,681 8,604 5,050 11,697 405 0 77 0
[daho..........cooeeerivririnenee, 1993 477,563 37,396 391,000 D D 48,774 17,026 12,550 7,286 11,068 844 0 393 0
1daho......ccooriririnn. 1995 913,961 27,792 827,000 D D 58,621 19,710 13,615 7,408 16,350 1,538 0 548 0
1daho.......ccoevniriirinnn. 1997 1,269,685 24,092 | 1,181,000 D D 64,278 18,103 21,752 9,151 14,802 470 0 315 0
NOIS.....eovvereererrienene 1987 5,337,890 72,632 | 4,284,000 940,000 | 3,344,000 498,221 293,929 30,610 23,791 117,826 32,065 444,000 39,137 0
NOIS....cvorveeveerrrerene 1989 5,305,752 59,321 | 4,050,000 D D| 602,558 338,082 33,881 38,990 150,694 40,911 528,400 65,473 0
NOIS.....eovvereererrienene 1991 6,413,236 68,151 | 5,027,000 190,000 | 4,837,000 697,565 361,461 52,573 49,583 177,424 56,524 573,500 47,020 0
NOIS....cvorveeveerrrerene 1993 6,777,207 83,136 | 5,242,000 236,000 | 5,006,000 757,508 424,745 45,716 44,745 178,026 64,276 649,000 45,563 0
NOIS.....eovvereererrienene 1995 7,486,236 80,626 | 5,776,000 146,000 | 5,630,000 817,640 467,952 46,903 43,048 195,052 64,685 770,554 41,416 0
NOIS....cvorveeveerrrerene 1997 8,033,737 77,224 | 6,248,000 163,000 | 6,085,000 929,639 529,803 53,968 50,156 220,259 75,453 724,565 54,309 0
Indiana 1987 2,197,318 64,245 1,944,000 353,000 | 1,591,000 188,086 111,413 15,772 17,203 37,627 6,071 0 987 0
Indiana 1989 2,120,117 74520 | 1,815,000 D D| 227,266 136,040 18,911 18,419 43,658 10,238 0 3,331 0
Indiana 1991 2,346,791 92,036 | 1,988,000 226,000 | 1,762,000 262,508 143,761 20,347 19,726 61,425 17,249 0 4,247 0
Indiana 1993 2,560,252 77,330 | 2,177,000 D D[ 302,811 167,743 20,552 22,535 65,991 25,990 0 3,111 0
Indiana 1995 3,162,376 62,061 | 2,721,000 382,000 | 2,339,000 375,719 197,095 22,463 34,542 101,283 20,336 0 3,596 0
Indiana 1997 3,149,259 68,272 | 2,677,000 D Dl 400,399 209,227 23,826 33,321 113,903 20,122 0 3,588 0

See explanatory information and SOURCE at end of table.
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1987 540,156 20,217 343,000 D Dl 157,539 76,915 16,653 6,212 49,668 8,091 19,000 400 0

1989 616,408 20,447 363,000 D Dl 209,394 103,360 24,839 14,711 60,863 5,621 21,800 1,767 0

1991 777,130 26,977 461,000 D Dl 259,437 123,858 34,147 14,372 74,471 12,589 26,400 3,316 0

1993 902,050 30,424 533,000 D D| 298,745 145,006 38,218 17,907 80,919 16,695 37,000 2,881 0

1995 1,391,005 37,257 998,000 D Dl 322,769 163,620 47,279 19,391 77,793 14,686 31,925 1,054 0

1997 979,747 29,043 578,000 D Dl 341,772 162,060 52,713 24,226 83,880 18,893 27,680 3,252 0

1987 1,282,752 9,073 | 1,179,000 D D 93,931 37,386 20,031 5,433 27,607 3,474 0 748 0

1989 522,687 9,034 404,000 94,000 310,000 107,856 44,292 24,159 5,187 30,204 4,014 0 1,797 0

1991 NA 11,961 D D D| 124,174 43,913 28,967 7,292 39,897 4,105 0 5,219 0

1993 463,570 12,198 292,000 47,000 245,000 154,103 59,635 36,640 7,527 44,215 6,086 0 5,269 0

1995 763,702 12,296 569,000 D D[ 181,496 70,026 39,353 11,434 52,517 8,166 0 910 0

1997 1,350,536 15,622 | 1,136,000 D D| 197,586 75,116 45,002 11,907 56,752 8,809 0 1,328 0

KentuCKy. oo 1987 353,868 26,692 249,000 D D 78,008 30,778 10,841 6,715 26,545 3,129 0 168 0
Kentucky 1989 343,099 31,159 226,000 D 226,000 83,998 32,963 7,113 7,516 30,593 5,813 0 1,942 0
Kentucky.. 1991 316,616 62,279 154,000 D D 97,989 38,386 6,122 10,569 38,008 4,904 0 2,348 0
Kentucky 1993 428,684 15,728 289,000 7,000 282,000 122,409 55,698 6,198 13,575 42,013 4,925 0 1,547 0
Kentucky........ocvereeneen. 1995 593,797 5911 452,000 4,000 448,000 134,784 59,811 9,589 16,627 43,883 4,874 0 1,102 0
Kentucky.. 1997 525,613 7,289 359,000 3,000 356,000 158,238 75,649 7,394 20,016 53,122 2,057 0 1,086 0
Louisiana 1987 317,932 34,619 134,000 D D| 148,563 54,367 31,850 7,154 42,639 12,553 0 750 0
Louisiana.......c...cccuenen. 1989 385,930 36,410 168,000 D Dl 180,032 69,219 40,758 8,193 47,129 14,733 0 1,488 0
Louisiana..........cc.eveene. 1991 453,098 43,104 172,000 16,000 156,000 235,726 98,860 62,167 15,678 44,184 14,837 0 2,268 0
1993 469,705 42,557 170,000 D D[ 255171 95,891 64,306 16,508 61,267 17,199 0 1,977 0

1995 422,967 45,108 61,000 D D[ 314,996 135,838 71,898 21,317 66,446 19,497 0 1,863 0

1997 554,255 47,910 172,000 D D[ 330,131 128,017 74,861 32,231 78,094 16,928 0 4,214 0

1987 76,367 5,493 41,000 D 41,000 16,952 7,787 315 2,051 5,740 1,059 0 12,922 0

1989 72,733 4,394 33,000 D 33,000 19,974 8,288 584 4,002 6,567 533 0 15,365 0

1991 NA 13,862 D D D 27,082 10,062 2,197 4,719 9,504 600 0 16,456 0

1993 113,937 13,003 59,000 D D 24,879 8,959 1,711 4117 9,674 418 0 17,055 0

1995 345,449 4,238 286,000 D D 31,901 15,789 2,005 4,158 9,357 592 0 23,310 0

1997 148,620 5,685 83,000 D D 33,144 15,066 1,551 5,609 10,526 392 0 26,791 0

See explanatory information and SOURCE at end of table.
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Maryland..........cccocuenn. 1987 4,623,170 2,507,828 | 1,350,000 608,000 742,000 723,915 576,698 50,425 25,803 59,733 11,256 0 41,427 0
Maryland..........ccoceeenen. 1989 4,972,713 2,915,588 | 1,088,000 552,000 536,000 900,007 705,292 61,216 35,556 74,426 23,517 0 68,533 585
Maryland..........cccocuenn. 1991 5,736,048 3,332,276 | 1,203,000 666,000 537,000 [ 1,050,023 787,317 79,047 39,832 113,214 30,613 0 149,107 1,642
Maryland..........ccoceeenen. 1993 7,530,401 4,116,718 | 2,076,000 | 1,287,000 789,000 | 1,128,066 842,053 90,237 47,604 115,976 32,196 0 204,180 5,437
Maryland..........cccocuenn. 1995 6,865,287 4,472,415] 1,075,000 287,000 788,000 [ 1,159,866 894,585 75,759 55,111 84,508 49,903 0 156,442 1,564
Maryland..........ccoceeenen. 1997 7,395,409 4,569,181 1,425,000 456,000 970,000 | 1,242,151 927,015 81,381 40,098 114,075 79,582 0 154,995 4,082
Massachusetts.............. 1987 7,773,057 575,855 | 5,492,000 | 1,468,000 | 4,024,000 719,581 536,999 18,390 64,806 37,790 61,596 354,000 631,621 0
Massachusetts.............. 1989 7,948,303 401,091 | 5,825,000 | 1,691,000 | 4,134,000 867,521 621,789 18,529 78,727 58,681 89,795 364,100 419,725 70,866
Massachusetts.............. 1991 8,565,279 277,787 | 6,335,000 | 1,480,000 | 4,855,000 953,708 680,168 13,090 90,390 71,025 99,035 389,000 433,698 176,086
Massachusetts.............. 1993 9,497,975 383,885 | 6,952,000 | 1,878,000 | 5,074,000 [ 1,105,791 771,864 15,462 98,270 91,877 128,318 355,000 525,805 175,494
Massachusetts.............. 1995 9,969,508 315,749 | 7,416,000 | 1,458,000 | 5,958,000 [ 1,147,150 824,826 13,240 89,409 92,116 127,559 344,657 587,363 158,589
Massachusetts.............. 1997 11,096,958 361,118 | 8,300,000 | 1,397,000 | 6,903,000 | 1,268,356 915,187 29,248 102,848 124,784 96,289 352,591 652,158 162,735
Michigan...................... 1987 7,919,304 87,364 | 7,415,000 115,000 | 7,300,000 396,580 207,729 30,320 25,146 103,830 29,555 0 20,360 0
Michigan 1989 9,058,245 71,349 | 8,468,000 99,000 | 8,369,000 487,192 263,506 35,983 36,310 116,135 35,258 0 31,704 0
Michigan 1991 8,850,565 91,833 | 8,116,000 89,000 | 8,027,000 601,189 309,592 42,539 43,684 152,841 52,533 0 41,543 0
Michigan 1993 10,777,535 95,717 | 9,924,000 153,000 | 9,771,000 699,957 377,278 39,541 47,390 172,114 63,634 0 57,861 0
Michigan 1995 13,274,875 82,008 | 12,388,000 148,000 | 12,240,000 755,089 417,755 48,961 50,629 180,866 56,878 0 49,778 0
Michigan 1997 13,990,795 107,749 | 13,009,000 121,000 | 12,888,000 842,303 453,776 50,749 57,149 205,580 75,049 0 31,743 0
Minnesota.................... 1987 2,529,453 26,388 | 2,242,000 D Dl 222,381 109,003 37,287 11,056 39,371 25,664 0 38,684 0
Minnesota...........ccoceuu... 1989 2,398,568 31,036 | 2,066,000 D D 258,614 132,880 42,542 12,389 43,713 27,090 0 42,918 0
Minnesota.... 1991 2,227,672 40,468 | 1,810,000 150,000 | 1,660,000 331,471 164,887 53,614 19,270 60,904 32,796 0 45,733 0
Minnesota...........ccoceuu... 1993 2,922,121 40,129 | 2,458,000 378,000 | 2,080,000 332,033 174,716 49,861 21,524 64,840 21,092 0 91,959 0
Minnesota...........ooceunee. 1995 3,087,438 30,139 | 2,636,000 315,000 | 2,321,000 336,524 194,819 49,543 23,427 46,235 22,500 0 84,775 0
Minnesota...........ccoceuu... 1997 3,605,451 34,573 | 3,116,000 362,000 | 2,754,000 363,095 200,149 50,539 24,196 53,731 34,480 0 91,783 0
MiSSISSIPPI...vvverecerrene] 1987 236,427 127,489 44,000 D D 59,882 24,532 16,775 4,282 8,897 5,396 0 5,056 0
MiSSISSIPPI.....ooverrerrenn] 1989 268,090 130,448 56,000 D D 78,922 35,747 20,493 5,439 9,670 7,573 0 2,720 0
MiSSISSIPPI...vvverecerrenec] 1991 302,380 157,156 41,000 D D[ 100,383 52,853 20,886 8,892 12,132 5,620 0 3,841 0
MiSSISSIPPI....ceoverrereenn] 1993 324,189 162,622 52,000 D D[ 105,739 54,715 21,836 9,824 10,960 8,404 0 3,828 0
MiSSISSIPPI...vvverecerrenec] 1995 314,710 132,616 66,000 D Dl 112,789 62,597 23,778 8,912 11,211 6,291 0 3,305 0
MiSSISSIPPI....ceoverrereenn] 1997 369,557 165,297 73,000 D D[ 124,601 62,350 29,324 9,169 13,623 10,135 0 6,659 0

See explanatory information and SOURCE at end of table.
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MiISSOUTi.....oovvnerirrene] 1987 2,171,482 46,007 [ 1,905,000 D Dl 205,597 113,146 11,753 19,325 49,579 11,794 0 14,878 0
MiSSOUTi.......coorerirenn] 1989 2,709,978 58,176 | 2,380,000 D D[ 255,009 139,677 14,509 25,151 59,615 16,057 0 16,793 0
MiISSOUTi.....oovvnerirrene] 1991 NA 71,220 D D Dl 305,780 165,099 19,061 30,195 67,335 24,090 0 22,217 0
MiSSOUTi.......coorerirenn] 1993 1,788,896 51,288 | 1,375,000 D D 344,566 190,959 18,959 31,492 78,490 24,666 0 18,042 0
MiISSOUTi.....oovvnerirrene] 1995 2,498,360 55,445 | 2,028,000 584,000 | 1,443,000 397,192 212,750 21,486 36,639 92,974 33,343 0 17,723 0
MiSSOUTi.......coorerirenn] 1997 1,826,338 50,626 | 1,290,000 30,000 | 1,260,000 464,809 260,668 24,101 36,669 111,305 32,066 0 21,003 0
Montana.........cccuceneennes 1987 54,381 17,763 7,000 0 7,000 29,425 11,299 7,325 3,197 7,604 0 0 193 0
Montana............cocccovvunns 1989 NA 20,877 D D 5,000 32,450 11,552 7,919 3,242 9,534 203 0 1,077 0
Montana..........c.coueeeenees 1991 NA 26,133 D D D 38,149 13,801 8,884 4,406 10,820 238 0 1,340 0
Montana.........cccocneennes 1993 90,438 27,075 14,000 D D 48,080 21,399 9,029 3,234 14,011 407 0 1,283 0
Montana.........cccocoseennee 1995 119,109 33,553 17,000 D D 66,879 27,382 12,914 5,825 20,172 586 0 1,677 0
Montana.........cccocneennes 1997 199,351 33,199 92,000 D D 70,591 31,261 14,368 8,470 15,684 808 0 3,561 0
Nebraska..................... 1987 160,209 21,899 62,000 D D 74,468 33,275 16,123 6,664 14,893 3,513 0 1,842 0
Nebraska 1989 181,706 22,074 64,000 D D 93,506 36,761 22,926 9,098 20,676 4,045 0 2,126 0
Nebraska 1991 210,756 21,920 59,000 7,000 52,000 123,711 40,597 35,817 7,845 34,780 4,672 0 6,125 0
Nebraska 1993 294,531 24,730 128,000 14,000 114,000 135,737 38,023 39,576 8,891 36,406 12,841 0 6,064 0
Nebraska 1995 335,930 23,132 150,000 D D| 157,044 54,746 42,331 10,933 45,536 3,498 0 5,754 0
Nebraska 1997 275,359 23,7141 71,000 D Dl 175,592 60,388 47,089 13,686 49,290 5,139 0 5,026 0
Nevada........cccocunrunnnn. 1987 167,996 76,509 57,000 D D 34,254 18,563 1,973 3,983 8,805 930 0 233 0
Nevada........cccocenireenen. 1989 152,642 77,198 29,000 D D 45,555 26,587 2,682 4,296 10,396 1,594 0 889 0
Nevada........cccocunrunnnn. 1991 261,232 108,614 83,000 63,000 20,000 66,742 38,221 2,608 5,323 19,675 915 0 2,876 0
Nevada........cccocenireenen. 1993 218,503 71,044 67,000 D D 79,124 43,196 4,361 5,245 25,193 1,129 0 1,335 0
Nevada........cccocunrunnnn. 1995 445,028 34,669 322,000 D D 86,902 47,708 6,460 6,941 24,798 995 0 1,457 0
Nevada........cccocenireenen. 1997 516,544 46,025 380,000 D D 88,331 43,934 4,411 5,464 30,749 3,773 0 2,188 0
New Hampshire............ 1987 164,130 19,006 94,000 D D 50,928 34,633 2,045 2,081 8,114 4,055 0 196 0
New Hampshire............ 1989 NA 21,510 D D 95,000 62,172 41,816 2,646 2,951 9,333 5,426 0 97 0
New Hampshire............ 1991 NA 88,342 D D 102,000 78,975 52,833 4,375 3,997 10,225 7,545 0 330 0
New Hampshire............ 1993 438,620 88,839 248,000 D D 99,475 67,727 5,846 4,842 11,768 9,292 0 2,306 0
New Hampshire............ 1995 597,697 30,902 472,000 36,000 436,000 93,073 60,131 3,963 3,919 12,948 12,112 0 1,722 0
New Hampshire............ 1997 798,601 36,861 652,000 D D[ 107,505 67,282 7,990 4,880 15,058 12,295 0 2,235 0

See explanatory information and SOURCE at end of table.



1}

Table 4. State distribution of expenditures for R&D: performance by sector, categorized by sources of funds: 1987-97

Page 7 of 11
Other
Total R&D | Federal Govt. u&C nonprofit | Nonprofit
Performing sector: Industry U&Cs FFRDCs | institutions | FFRDCs
Federal -fed.
Funding sector: Total R&D | Federal Govt Total Gowt.' Industry2 Total Fg?:/:.al Ng:)\f/id Industry U&Cs Nonprofits Fgg:tr_?l Fgg;r_?l Fgg:tr_?l
Location Year® (In thousands of current dollars)

New Jersey........ccconen. 1987 6,724,917 255,275 | 6,141,000 457,000 | 5,684,000 214,696 95,294 37,489 11,780 55,142 14,991 107,000 6,946 0
New Jersey........cc.... 1989 7,228,887 429,755 | 6,381,000 601,000 | 5,780,000 283,897 119,237 45,150 16,428 82,798 20,284 112,600 21,635 0
New Jersey........ccconen. 1991 8,777,671 512,928 | 7,810,000 855,000 | 6,955,000 352,310 150,044 43,361 19,502 114,157 25,246 90,800 11,528 105
New Jersey........cc.... 1993 9,180,997 509,310 [ 8,162,000 378,000 | 7,784,000 373,816 166,835 36,361 26,115 116,307 28,198 116,000 11,876 7,995
New Jersey........ccconen. 1995 9,128,185 343,667 | 8,200,000 197,000 | 8,002,000 443,371 208,934 39,535 25,861 135,607 33,434 125,685 11,332 4,130
New Jersey........cc.... 1997 12,067,086 459,286 | 11,069,000 117,000 | 10,952,000 462,052 224,084 37,274 26,186 139,540 34,968 59,146 15,641 1,961
New Mexico...........c...... 1987 2,392,370 420,821 993,000 906,000 87,000 132,145 75,923 17,908 20,123 14,187 4,004 835,000 11,404 0
New Mexico.................. 1989 2,679,324 593,878 [ 1,034,000 D D[ 136,189 76,777 14,612 16,433 17,860 10,507 902,400 4,857 8,000
New Mexico...........c...... 1991 2,589,385 392,967 | 1,064,000 | 1,001,000 63,000 170,139 94,309 15,467 19,530 28,762 12,071 947,600 7,241 7,438
New Mexico.................. 1993 2,751,608 503,783 962,000 D D[ 186,750 113,060 13,998 18,743 28,507 12,442 | 1,084,000 6,762 8,313
New Mexico...........c...... 1995 3,295,475 481,047 | 1,461,000 | 1,380,000 81,000 230,393 156,554 17,298 10,696 38,562 7,283 | 1,109,400 6,218 7417
New Mexico.................. 1997 3,027,688 366,253 [ 1,310,000 D D[ 219,150 144,639 14,954 9,915 42,442 7,200 | 1,121,670 10,362 253
New York 1987 8,185,452 160,073 | 6,559,000 | 3,426,000 | 13,904,000 | 1,108,478 758,040 53,349 62,173 126,931 107,985 221,000 136,901 0
New York 1989 9,877,995 89,334 | 8,071,000 | 1,480,000 | 6,591,000 | 1,311,643 854,137 68,474 70,598 170,970 147,464 255,200 150,818 0
New York 1991 10,315,493 173,988 | 8,268,000 | 1,558,000 | 6,710,000 | 1,419,765 918,063 75,490 85,282 190,624 150,306 283,900 169,570 270
New York 1993 10,973,876 131,440 | 8,820,000 | 1,392,000 | 7,428,000 | 1,544,702 | 1,052,171 75,571 87,804 180,217 148,939 293,000 184,734 0
New York 1995 10,954,561 117,250 | 8,651,000 | 1,821,000 | 6,831,000 | 1,702,414 | 1,107,468 95,941 98,200 206,258 194,547 281,148 202,749 0
New York 1997 12,306,752 136,215 9,939,000 | 2,078,000 | 7,861,000 | 1,783,810 | 1,151,542 80,142 95,778 245,093 211,255 239,052 208,675 0
North Carolina..............| 1987 2,212,322 129,508 | 1,741,000 5,000 | 1,736,000 313,819 195,177 54,897 23,825 25,757 14,163 0 27,995 0
North Carolina. ] 1989 1,820,827 59,738 | 1,305,000 5,000 | 1,300,000 419,848 261,896 61,259 41,375 41,222 14,096 0 36,241 0
North Carolina..............| 1991 1,965,076 150,956 | 1,285,000 4,000 | 1,281,000 501,841 303,921 71,990 55,079 51,758 19,093 0 27,279 0
North Carolina..............] 1993 2,745,087 174,294 | 1,929,000 16,000 | 1,913,000 604,581 377,983 74,041 69,950 63,862 18,745 0 37,212 0
North Carolina..............| 1995 3,191,790 220,179 | 2,226,000 15,000 | 2,212,000 686,609 431,682 97,647 74,086 61,857 21,337 0 59,002 0
North Carolina..............| 1997 4,667,017 229,610 | 3,590,000 111,000 | 3,478,000 785,980 439,124 115,804 96,116 105,767 29,169 0 61,427 0
North Dakota................| 1987 116,487 20,343 60,000 D D 35,912 15,385 13,731 3,578 2,391 827 0 232 0
North Dakota................| 1989 75,833 20,217 27,000 D 27,000 27,951 19,396 918 2,521 4113 1,003 0 665 0
North Dakota... ] 1991 NA 23,938 D D D 48,930 21,570 1,327 2,308 22,336 1,389 0 1,231 0
North Dakota................| 1993 91,534 27,220 9,000 D D 54,175 25,223 1,532 2,173 23,595 1,652 0 1,139 0
North Dakota................, 1995 97,606 25,042 12,000 D D 59,617 27,841 1,534 3,346 25,043 1,853 0 947 0
North Dakota................| 1997 115,946 26,401 33,000 0 33,000 56,096 24,207 1,070 3,439 25,554 1,826 0 449 0

See explanatory information and SOURCE at end of table.
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(0]1110 R 1987 4,934,310 991,290 | 3,569,000 | 2,206,000 | 2,807,000 329,344 193,615 35,038 22,265 47,189 31,237 0 44,676 0
(0]111¢ S 1989 5,474,881 1,055,523 | 3,946,000 681,000 | 3,265,000 427,345 242,559 48,072 37,591 62,068 37,055 0 46,013 0
(03116 OO 1991 5,975,241 688,926 | 4,726,000 778,000 | 3,948,000 503,725 284,791 53,079 37,948 73,765 54,142 0 56,590 0
(03116 TS 1993 6,397,650 583,033 | 5,144,000 | 1,030,000 | 4,114,000 593,542 348,166 46,038 47,781 89,146 62,411 0 77,075 0
(03116 OO 1995 5,314,554 599,044 | 4,001,000 574,000 | 3,428,000 642,596 375,061 47,690 54,316 106,701 58,828 0 71,914 0
(03116 TS 1997 7,144,779 681,170 | 5,608,000 604,000 | 5,004,000 763,827 417,921 70,078 82,653 143,890 49,285 0 91,782 0
Oklahoma..........cccouune. 1987 534,354 33,729 384,000 D D 99,363 25,880 3,463 7,078 57,472 5,470 0 17,262 0
Oklahoma...........cc........ 1989 507,700 46,083 332,000 D D[ 113,279 33,067 5,062 5,667 60,063 9,420 0 16,338 0
Oklahoma..........cccouune. 1991 604,019 40,970 392,000 2,000 390,000 152,624 42,806 13,593 8,559 74,265 13,401 0 18,425 0
Oklahoma..........cccooeuu... 1993 533,398 34,311 311,000 2,000 309,000 172,968 56,475 22,399 10,320 67,338 16,436 0 15,119 0
Oklahoma..........cccouune. 1995 528,764 45,104 288,000 38,000 249,000 186,371 59,504 19,699 11,453 79,107 16,608 0 9,289 0
Oklahoma...........cc........ 1997 643,755 44,238 428,000 45,000 383,000 162,871 71,421 18,944 14,036 45,309 13,161 0 8,646 0
1987 475,890 31,517 294,000 D Dl 135326 81,932 18,645 4,059 16,007 14,683 0 15,047 0

1989 578,941 42,199 355,000 30,000 325,000 161,215 99,141 20,860 4,857 16,717 19,640 0 20,527 0

1991 600,175 47,486 349,000 21,000 321,000 179,384 108,849 25,727 6,850 21,519 16,439 0 24,305 0

1993 773,855 50,795 471,000 32,000 439,000 225,750 134,956 29,762 8,578 34,209 18,245 0 26,310 0

1995 1,088,654 55,959 741,000 35,000 706,000 258,575 158,076 30,312 11,693 37,453 21,041 0 33,120 0

1997 1,519,732 90,017 | 1,102,000 28,000 | 1,075,000 290,603 195,030 32,335 9,647 35,824 17,767 0 37,112 0

Pennsylvania................ 1987 5,633,446 284,237 | 4,630,000 | 1,380,000 | 3,250,000 611,935 385,912 23,559 66,246 85,399 50,819 14,000 93,274 0
Pennsylvania................ 1989 5,790,920 274,016 | 4,632,000 | 1,907,000 | 2,725,000 761,337 468,993 32,466 91,733 109,498 58,647 20,900 102,667 0
Pennsylvania................ 1991 7,620,947 315,003 | 6,262,000 | 2,060,000 | 4,202,000 878,826 552,239 26,532 100,210 141,865 57,980 27,100 137,865 153
Pennsylvania................ 1993 8,277,907 353,951 | 6,711,000 | 1,142,000 | 5,569,000 | 1,019,006 676,963 20,177 111,569 149,296 61,001 35,000 158,950 0
Pennsylvania................ 1995 6,918,955 227,520 | 5,331,000 376,000 | 4,955,000 | 1,139,531 754,444 34,954 120,303 164,296 65,534 31,525 189,379 0
Pennsylvania................ 1997 8,209,081 151,216 | 6,609,000 672,000 | 5,937,000 | 1,241,180 807,553 41,685 139,325 182,835 69,782 32,229 175,456 0
Rhode Island................, 1987 553,281 239,969 234,000 D D 65,516 51,313 2,136 5,380 5,293 1,394 0 13,796 0
Rhode Island................] 1989 428,168 195,920 139,000 D D 79,801 56,446 3,276 6,305 11,646 2,128 0 13,447 0
Rhode Island................] 1991 484,693 226,367 152,000 11,000 141,000 88,448 59,616 5,278 3,709 17,520 2,325 0 17,878 0
Rhode Island... ] 1993 484,236 184,784 176,000 12,000 164,000 103,194 71,515 2,812 3,212 23,481 2,174 0 20,258 0
Rhode Island................] 1995 896,570 254,302 520,000 D D[ 105,501 72,461 3,225 2,479 25,644 1,692 0 16,767 0
Rhode Island................] 1997 1,040,290 202,192 704,000 D Dl 111,977 79,417 1,161 1,995 26,545 2,859 0 22121 0

See explanatory information and SOURCE at end of table.
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South Carolina 1987 640,738 11,527 523,000 D D 95,811 34,350 14,061 6,184 37,110 4,106 0 10,400 0
South Carolina............. 1989 575,597 59,660 386,000 D D[ 120,137 41,627 17,421 7,906 44,864 8,319 0 9,800 0
South Carolina.............. 1991 594,444 13,955 419,000 D D[ 151,204 54,045 16,858 15,903 54,011 10,387 0 10,285 0
South Carolina............. 1993 713,450 38,208 495,000 D D| 178,174 73,020 16,057 14,242 52,850 22,005 0 2,068 0
South Carolina 1995 996,261 34,441 739,000 D Dl 220,088 109,443 17,899 19,364 53,994 19,388 0 2,732 0
South Carolina.............. 1997 1,039,818 34,019 783,000 83,000 700,000 219,000 102,887 20,697 8,682 65,914 20,820 0 3,799 0
South Dakota................ 1987 21,311 5,685 4,000 0 4,000 11,395 5,129 4,789 472 739 266 0 231 0
South Dakota................ 1989 22,274 5,563 4,000 0 4,000 12,449 6,166 4,905 316 840 222 0 262 0
South Dakota................ 1991 32,297 9,470 5,000 0 5,000 15,959 6,917 6,539 310 1,520 673 0 1,868 0
South Dakota................ 1993 58,634 13,236 22,000 D D 22,196 9,100 9,686 486 2,140 784 0 1,202 0
South Dakota................ 1995 54,667 13,428 19,000 0 19,000 21,392 10,623 6,772 469 2,341 1,187 0 847 0
1997 71,365 19,307 26,000 0 26,000 24,558 10,879 8,341 811 3,043 1,484 0 1,500 0
1987 950,871 125,890 649,000 D D[ 155,163 84,030 28,035 11,757 24,124 7,217 9,000 11,818 0
1989 1,294,796 135,383 930,000 D D[ 207,471 127,627 31,365 10,367 28,221 9,891 7,800 14,142 0
1991 1,142,486 123,708 737,000 D Dl 243,763 150,274 32,927 12,359 34,772 13,431 10,400 27,515 100
1993 1,212,807 86,547 792,000 D D| 277,686 180,177 31,255 15,743 34,150 16,361 11,000 45,574 0
1995 1,402,742 62,100 [ 1,003,000 D Dl 308,155 191,797 35,395 16,345 45,116 19,502 9,612 19,875 0
1997 1,566,151 77,836 | 1,089,000 D D[ 329,710 198,805 37,911 17,430 52,844 22,720 44,022 25,583 0
1987 5,454,724 340,803 | 4,261,000 | 1,784,000 | 2,477,000 809,781 403,285 92,020 46,903 168,648 98,925 0 43,140 0
1989 6,581,710 464,111 | 5,028,000 | 1,848,000 | 3,180,000 | 1,014,305 488,137 123,805 63,575 210,128 128,660 0 75,294 0
1991 6,635,249 405,267 | 4,755,000 D D[ 1,215,548 550,558 139,019 79,964 283,850 162,157 2,300 257,134 0
1993 6,965,939 467,760 | 4,882,000 640,000 | 4,242,000 | 1,387,088 682,785 157,954 89,554 292,807 163,988 5,000 224,091 0
1995 8,384,534 537,508 | 6,211,000 912,000 | 5,298,000 | 1,472,165 747,687 158,886 102,486 296,606 166,500 0 163,001 860
1997 9,487,282 559,634 | 7,265,000 784,000 | 6,481,000 | 1,581,200 844,746 170,457 132,352 269,793 163,852 0 80,394 1,054
1987 1,031,253 99,166 809,000 D Dl 120,878 81,355 13,412 5,734 16,178 4,199 0 2,209 0
1989 620,604 66,414 387,000 D D| 164,828 109,053 17,183 5,503 27,822 5,267 0 2,362 0
1991 664,474 103,269 356,000 51,000 305,000 201,470 137,613 16,756 6,880 33,779 6,442 0 3,735 0
1993 751,165 140,556 411,000 51,000 360,000 194,685 136,630 13,075 9,303 27,825 7,852 0 4,924 0
1995 1,144,080 131,138 803,000 178,000 625,000 202,212 140,600 15,431 9,456 28,065 8,660 0 7,730 0
1997 1,381,073 117,231 | 1,027,000 199,000 829,000 234,151 158,237 17,876 14,452 35,822 7,764 0 2,691 0

See explanatory information and SOURCE at end of table.
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Vermont........c.ocveenenn. 1987 282,584 3,710 247,000 0 247,000 31,547 22,289 1,805 2,877 3,330 1,246 0 327 0
Vermont...........veeeeeenn. 1989 NA 4,404 D D D 42,743 28,535 2,500 3,486 5,485 2,737 0 2,639 0
Vermont........c.ocveenenn. 1991 NA 5,122 D D D 46,541 30,860 2,859 4,181 6,395 2,246 0 4,543 0
Vermont...........veeeeeenn. 1993 342,809 5,601 284,000 D D 49,839 31,530 2,666 4,573 8,253 2,817 0 3,369 0
Vermont........c.ocveenenn. 1995 308,180 4,702 248,000 D D 54,065 32,932 2,454 5,467 9,519 3,693 0 1,413 0
Vermont...........veeeeeenn. 1997 313,881 7,400 246,000 D D 59,526 34,042 2,683 5,399 11,465 5,937 0 955 0
Virginia......cceeeeereeneenens 1987 2,558,458 883,844 | 1,342,000 | 1,068,000 274,000 207,934 116,137 36,400 15,895 29,841 9,661 0 124,680 0
Virginia.........oceeeeeeeennes 1989 2,555,475 1,017,754 | 1,126,000 687,000 439,000 278,065 146,712 49,501 21,953 45,348 14,551 13,200 45,489 74,967
Virginia......cceeeeereeneenens 1991 2,775,919 1,107,423 | 1,115,000 679,000 436,000 342,476 183,798 51,474 31,899 52,857 22,448 28,600 42,826 139,594
Virginia.........oceeeeeeeennes 1993 2,938,617 1,226,598 | 1,087,000 595,000 492,000 403,201 226,130 46,108 35,822 69,479 25,662 35,000 53,272 133,546
Virginia......cceeeeereeneenens 1995 3,897,444 1,580,530 | 1,577,000 743,000 834,000 446,776 261,604 46,814 45,897 64,379 28,082 74,015 41,651 177,472
Virginia..ooeoeeeee 1997 4,136,004 1,654,696 | 1,767,000 851,000 916,000 454,525 269,821 46,804 39,826 73,777 24,297 79,647 36,922 143,214
Washington..........c....... 1987 3,520,818 122,468 | 3,071,000 D Dl 235927 166,458 5,561 21,183 33,623 9,102 0 91,423 0
Washington. 1989 3,224,988 111,220 | 2,716,000 D D| 276,885 205,150 6,063 21,393 36,126 8,153 0 60,549 60,334
Washington..........c....... 1991 3,889,660 132,503 | 3,215,000 D Dl 349,667 253,381 11,351 28,107 45,229 11,599 0 72,156 120,334
Washington................... 1993 5,421,959 113,263 | 4,689,000 891,000 | 3,798,000 427,763 312,497 13,693 33,506 52,301 15,766 0 75,104 116,829
Washington. 1995 5,240,679 159,837 | 4,294,000 D Dl 485970 340,327 13,761 39,429 77,212 15,241 0 95,900 204,972
Washington................... 1997 7,543,329 167,356 | 6,610,000 D D| 507,659 365,814 14,845 40,882 69,433 16,685 0 114,787 143,527
West Virginia 1987 187,642 56,605 87,000 D D 26,704 13,011 871 884 10,736 1,202 17,000 333 0
West Virginia... 1989 NA 63,239 D D 80,000 39,368 17,339 1,255 3,963 15,081 1,730 18,400 2,098 0
West Virginia 1991 NA 76,078 D D 69,000 50,772 20,479 1,564 11,170 13,191 4,368 21,900 4,985 0
West Virginia 1993 279,583 93,059 100,000 D D 55,021 31,662 2,004 3,973 14,132 3,250 28,000 3,503 0
West Virginia... 1995 475,040 139,595 243,000 D D 53,399 30,464 2,023 3,160 13,470 4,282 33,047 5,999 0
West Virginia 1997 427,415 86,663 233,000 D D 63,638 29,623 2,413 3,719 23,190 4,693 33,172 10,942 0
Wisconsin.........cceeennee 1987 1,538,985 21,745 1,217,000 36,000 | 1,181,000 297,411 170,235 49,800 11,446 42,017 23,913 0 2,829 0
Wisconsin.........c..cooeeun.. 1989 1,398,630 26,945 1,030,000 32,000 998,000 336,815 197,818 55,372 16,268 43,304 24,053 0 4,870 0
Wisconsin.........cceeennee 1991 1,573,365 32,321 1,140,000 24,000 | 1,116,000 387,621 217,590 64,386 18,715 52,522 34,408 0 13,423 0
Wisconsin.........c..cooeeun.. 1993 1,851,751 38,190 | 1,343,000 D D| 444,192 255,195 68,410 18,698 53,725 48,164 0 26,369 0
Wisconsin.........cceeennee 1995 2,226,046 40,344 | 1,706,000 33,000 | 1,673,000 472,982 270,622 42,549 16,873 92,115 50,823 0 6,720 0
Wisconsin.........c..cooeeun.. 1997 2,255,616 42,606 [ 1,707,000 29,000 | 1,678,000 497,289 283,701 41,073 19,075 97,873 55,567 0 8,721 0

See explanatory information and SOURCE at end of table.
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Table 4. State distribution of expenditures for R&D: performance by sector, categorized by sources of funds: 1987-97

Page 11 of 11

Other

Total R&D | Federal Govt. u&C nonprofit | Nonprofit

Performing sector: Industry U&Cs FFRDCs | institutions | FFRDCs

Total R&D | Federal Got Federal Federal Non-fed. Federal Federal Federal

Funding sector: ota ederal Lovt Total Gowt.' Industry? Total Govt. Govt. Industry U&Cs Nonprofits Govt? Govt? Govt*

Location Year® (In thousands of current dollars)

WYoming........cceeeeeenns 1987 35,803 8,146 4,000 0 4,000 17,316 8,701 1,129 1,216 6,176 94 0 6,341 0
WYoming........cceereeenncnns 1989 NA 8,519 D D D 23,310 13,804 1,539 1,535 6,226 206 0 20,858 0
WYoming........cceeeeeenns 1991 41,037 9,339 2,000 0 2,000 23,009 12,782 1,848 2,000 6,140 239 0 6,689 0
WYoming........cceereeenncnns 1993 62,907 10,068 15,000 D D 32,556 14,575 4,111 2,268 10,637 965 0 5,283 0
WYoming........cceeeeeenns 1995 86,767 8,669 25,000 D D 40,470 15,373 3,125 1,930 17,454 2,588 0 12,628 0
WYoming........cceereeenncnns 1997 86,942 8,720 28,000 0 28,000 47,753 15,003 5,990 2,226 23,743 791 0 2,469 0

! Includes performance at industry FFRDCs.
?|ndustry sources of industry R&D expenditures include all non-federal sources of industry R&D expenditures.

¥ Includes total R&D expenditures of FFRDCs administered by academic institutions.
* Other sources of support for nonprofit institutions were unavailable.

% Industry R&D data are in reference to calendar years; other R&D data are in reference to fiscal years but may serve as approximations to calendar year data.

KEY:

FFRDCs = Federally Funded Research and Development Centers

U&Cs = Universities and colleges
NA = Not available
D = Data withheld to avoid disclosing operations of individual companies, or because of imputations of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources, annual series.



Figure 2. Distribution of States, by R&D as a percentage of GSP: 1997

R&D as a percentage of GSP
(range and number of States)
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NOTE: GSP = Gross State Product

SOURCES: National Science Foundation/Division of Science Resources Studies, National Patterns of R&D Resources,
annual series; and U.S. Department of Commerce, Bureau of Economic Analysis.
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Massachusetts, and Washington al had relatively high eectricad equipment ($1.5 billion) and professona and
levelsof R& D inthe nonmanufacturing sector (25 percent  scientific instruments ($1.2 billion). In New York,
or more of thetotal) (figure 3). Lower levelsof R&D in  machinery accounted for the highest amount of R&D
nonmanufacturing, as a percentage of the total, were performed ($1.5 billion); in Massachusetts it was
observed for Michigan, Texas, Pennsylvania, lllinois, and  professona and scientific instruments ($1.8 billion); and
Ohio. The particular areas of nonmanufacturing withthe in Texas it was eectrica equipment ($2.8 billion). In
highest levels of R& D weretrade, businessservices,and Pennsylvania, chemicals had the largest R&D
engineering and management services. performance ($2.4 billion), while eectrica equipment had
the highest levelsin Illinois and Ohio.
With regard to R& D in manufacturing, States varied

widely in terms of which types of industries performed FepeErAL SUPPORT FOR R& D

the most R&D (table 5). In Cdifornia, particularly high Th .
. . etop 10 Federal agenciesthat fund R& D reported
levels of R&D performance in 1997 are observed inthe " ¢ ¢58 sillion in Federa R&D obligations to all

following sectors: machinery ($5.8 hillion), electrical :
. - . . types of performersin 1997 (table 6).° The Department
equipment ($7.5 billion), transportation equipment ($4.2 épD efenpse (DoD) and the EDepartr)nent of HZF;I th and

billion), and professional and scientific instruments ($3.8 : .
billion). In Michigan, as would be expected, the vast ;iusr?gfdse“"% (HHS) together provided 69 percent of

majority of R&D in manufacturing occurred in the

transportation equi pment sector ($9.6 billion of the State’ s California and Maryland were the two largest
totd of $125 hillion devoted to R&D in manufacturi ng) reci p| ents of these Federal R&D funds. Performersin
InNew Jersey, chemicalsaccounted for the State' shighest  Cglifornia, primarily industrial firms, received 24 percent
level of R&D performance ($3.5 billion), followed by  of DoD’s R&D support. Maryland received 24 percent

Figure 3. Industrial R&D performance in the top 10 States in industrial

R&D in 1997": R&D in manufacturing and nonmanufacturing
In billions of dollars

35

30 -

B Nonmanufacturing

5 1

O Manufacturing

'These levels include R&D performed by industry-administered FFRDCs.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial

Research and Development: 1997 . - )
6 Datain this section and in table 6 are based on Federal agency

reports. See“Technical Note: Differencesin performer-reported and
source-reported Federal R&D.”
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Table 5. Total (company, Federal, and other) funds for industrial R&D performance, by industry and

size of company, for the U.S. and top 10 R&D-performing States: 1997

Page 1 of 2
Top 10 States All other
us. New New | Massa- Wash- Penn- States plus
Industry SIC code total | California| Michigan| Jersey York | chusetts | Texas ington | sylvania | lllinois | Ohio | undistributed
(In million of dollars)
All Industries 157,539 [ 34,011 | 13,009 | 11,069 |(S)9,939 | 8,300 7,265 | (S)6,610 | (S)6,609 | 6,248 | 5,608 48,871
Manufacturing..........ccocoeneenenee 121,025 | 24,488 | 12,532 8,180 | 7,503 | 5,194 5912 | (S) 4,330 539 | 5835 | 4,29% 37,358
Food, kindred, and
tobacco products.......... 20,21 1,787 39 D 187 40 D 29 D 52 295 39 998
Textiles and apparel........... 22,23 D D 3 D 26 23| (S)10 0 D 0 D 397
Lumber, wood products,
and furniture..........cooc.... 24,25 348 35 75 37 D 0 1 D D 3 5 179
Paper and allied
Products........ccveeevreenn. 26 D D D D 63 24 D D 17 48 26 1,123
Chemicals and
allied products............... 28 D 1,674 1,003 3,543 902 429 453 D 2,388 | 1,378 981 6,216
Petroleum refining and
extraction............ccveenee 13,29 D D D D 21 D 422 0 56 D D 393
Rubber products................. 30 D 130 46 21 65 73 23 D 53 31| (S) 461 480
Stone, clay, and glass
Products........ccveereneenee 32 608 10 D 0 D D D 0 156 | (S)22 126 98
Primary metals................... 33 988 D 28 (S8)25| ()30 D| ()65 D| (S)170 D 99 408
Fabricated metal
Products........ccveeevreenn. 34 1,798 326 66 14 35 204 28 10 257 83 146 628
Machinery.........c.cocveriennes 35| 18499 | 5818 989 D 1,485 656 1,153 D 381 716 369 5,618
Electrical equipment........... 36| 24585| 7,480 D 1,468 727 1,715 |(S) 2,805 D 647 | 2,398 866 6,128
Transportation
equipment..........ccveene. 37| 31,993 |(S)4,225| 9,623 25 D 29 D D| (S)401 144 722 10,173
Professional and scientific
instruments............cc.... 38| 13458| 3,795 123 1,194 1,265 |(S) 1,782 89 180 651 | (S) 365 204 3,811
Other manufacturing
industries ............c........ 27,31,39 2,798 626 249 89 95 222 128 57 154 239 231 709

See explanatory information and SOURCE at end of table.
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Table 5. Total (company, Federal, and other) funds for industrial R&D performance, by industry and

size of company, for the U.S. and top 10 R&D-performing States: 1997

Page 2 of 2
Top 10 States All other
us. New New | Massa- Wash- Penn- States plus
Industry SIC code total | California| Michigan| Jersey York | chusetts | Texas ington | sylvania | lllinois | Ohio | undistributed
(In millions of dollars)
Nonmanufacturing................ 36,514 9,523 477 2,888 | 2435| 3,106 1,353 2,281 1,212 4131 1,311 11,513
Transportation and
Utilities. .o 40-42,44-49 3,013 110 D D 93 D D 28 14 498 1,101
Trade.....ccooeveenenninnnas 50-59 D| 2348 D 715 919 1,102 421 31 131 46 71 2,190
Finance, insurance,
and real estate........... 60-65,67 D 53 D D 299 D D 0 D 91 D 889
Business services........... 731 11,960] 3,350 | S 201 855 616 790 530 1,893 227 117 127 3,254
Health services............... 80 D 37 0 D D 0 0 D D D 0 71
Engineering and
management
SEIVICES. . vuvverreeirrnes 87 9,290 | 2872 195 329 393 D 220 315 D 76 462 3,254
Other services 701,72,75-79, D 302 2 D D D 0 D D D 6 141
81,83,84,89
Other nonmanufacturing
industries........ccoceueen.d 07-12,14,15, 1,618 452 68 34 108 5 D 40 D 49 D 613
161-162,17

KEY: D = Data have been withheld to avoid disclosing operations of individual companies.

(S) = Indicates imputation of more than 50 percent.

SOURCE: National Science Foundation/Division of Science Resources Studies, Survey of Industrial Research and Development: 1997



Table 6. Federal R&D obligations, by agency and State: FY 1997

Total R&D Largest recipient Second-largest recipient

Aagency (In millions Percent Percent

of dollars) State of total State of total
Total for the ten agencies listed.............cccoovveeviiiennn. 68,424 California 201 Marvland 10.7
Department of Agriculture...........cccocveeeiiiiiiineceenis 1,378 District of Columbia 11.3 Maryland 9.1
Department of Commerce.............c.cccoovvivieeeeeiiinnnnn, 1,002 Maryland 33.7 Colorado 8.2
Department of Defense.............cvvvvvvvvviivvivviiiviinnnnnnd 34,608 California 23.6 Virginia 11.2
Department of ENergy.......ccccvveveeeiiiiiiiiieeceeeeein 5,601 New Mexico 20.0 California 18.4
Department of Health and Human Resources.............. 12,742 Maryland 23.6 California 10.9
Department of the Interior.............cccoovvieiiiiiiiinnn, 558 Virginia 16.7 Colorado 11.8
Department of Transportation................ccccevvveieeinns 526 District of Columbia 251 New Jersey 12.6
Environmental Protection AGency...........cccecvveeeeeninns 491 North Carolina 255 District of Columbia 12.7
National Aeronautics and Space Administration...........| 9,280 California 28.0 Texas 18.5
National Science Foundation............cccccveeeiiiinnnne... 2,238 California 14.3 New York 8.7

SOURCE: National Science Foundation/Division of Science Resources Studies, Federal Funds for Research and Development: Fiscal Years 1997,

1998, 1999.

of HHS sfunding, largely supporting intramurd activities
undertaken at biomedical research facilitiesat the National
Ingtitutes of Hedlth (NIH). Californiareceived more R& D
funds from both National Aeronautics and Space
Adminigtration (NASA) and NSF than any other State.
Themain recipientsin Californiaof NASA R&D funding
were FFRDCs (most notably, its Jet Propulsion
Laboratory) and industrial firms. The main recipients of
NSF funding were universities and colleges. Maryland
had the largest share of any one Federa agency’s total
R&D support, with 34 percent of the Department of
Commerce's (DOC) R&D funds. Intramural research
activities accounted for most of this funding, associated
primarily with DOC’ s Nationa Ingtitute of Standards and
Technology (NIST).

TecHNIicaL NoTeE: DIFFERENCES IN
PERFORMER-REPORTED AND SOURCE-

REPORTED FEDERAL R& D

The NSF collects, and this report contains, two
Separate estimates on total Federal funding of R&D.
Survey data are obtained from both Federal funding
agencies and performers of the work (Federal labs,
industry, universities, and other nonprofit organizations).
National totals, however, are based on data reported by
performers because they arein the best position toindicate
how much they spent in the actual conduct of R&D ina
given year, and to identify the sources of their funds.
Performer reporting a so reducesthe possibility of double-
counting and conforms to internationa standards and
guidance.

At certain points in history the two survey systems
of sources and performers tracked fairly closely. For
example, in calendar year 1980, performersreported using
$30.0 billion in Federa R&D funding; Federa agencies
reported total R&D obligations for fiscal year 1980 of
$29.8hillion. Inrecent years, thetwo serieshavediverged
considerably: For calendar year1997, performers report
$65.0 hillion in Federal R& D support, compared with the
$69.8 hillion in obligations reported by Federa agencies
for fiscal year 1997 (table 7).” The difference in the
Federa R&D data totals appears to be concentrated in
funding of industry. Overall, in each year since 1989,
industrid firms have reported lessin Federd R& D support
than the amounts that Federal agencies have reported in
supporting industrid R&D, even though in some of the
earlier yearsindustrial firms had reported morein Federal
support than what Federal agencies reported. The
difference has been as large as $9.3 hillion, observed in
1994. For 1997, Federa agencies reported $31.4 billion
intota R& D obligations provided to industria performers,
compared with $23.9 hillion in Federd R&D funding
reported by industrid performers (table 8). Consequently,
data users are cautioned to exercise considerable carein
comparing the R&D performance data in table 2 (and
detailed in the upper haf of the state profiles) with the
funding data reported by Federa agenciesin table 6 (and
detailed in the lower half of the profiles). NSF has been
investigating the causes of these divergent trends.

" Note that the $68.4 billion in table 6 and in the U.S. total in the
State profiles differs from the $69.8 billion amount because State-
specific data are collected from just 10 Federal agencies.
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Table 7. Difference in agency-reported and performer-reported Federal

R&D, all performers: 1978-97

Reported by Federal agencies

Performer-reported

(by fiscal year) expenditures
Year Authorizations | Obligations | QOutlays (calendar year)
(In millions of dollars)
1978 ) 25,976 25,845 24,020 24,468
1979, i) 28,208 28,145 25,838 27,303
1980.....cccvvrinn) 29,739 29,830 29,154 30,035
1981 i) 33,735 33,104 32,459 33,714
1982, i) 36,115 36,433 34,391 37,233
1983, i) 38,768 38,712 36,659 41,576
1984 44214 42,225 39,691 46,571
1985 49,887 48,360 44171 52,748
1986......cccvvennn) 53,249 51,412 50,609 54,711
1987 57,069 55,254 51,612 58,548
1988...cvviiiienn) 59,106 56,769 54,739 60,179
1989...ciiiiiinn) 62,115 61,406 59,450 60,438
1990....cciiiinnn) 63,781 63,559 62,135 61,668
1991, ) 65,898 61,295 61,130 60,821
1992, 68,398 65,593 62,934 60,922
1993, i) 69,884 67,314 65,241 60,524
1994 68,331 67,235 66,151 60,881
1995, i) 68,791 68,187 66,662 63,220
1996......ccccvvenn) 69,049 67,655 66,142 63,547
1997, i) 71,653 69,830 68,897 65,016

SOURCES: National Science Foundation/Division of Science Resources Studies, Federal Funds Survey, Detailed
Historical Tables, Fiscal Years 1951-98; Federal Funds for Research and Development: Fiscal Years
1997, 1998, and 1999; Federal R&D Funding by Budget Function: Fiscal Years 1998-2000; and
National Patterns of R&D Resources: 1999 Data Update.
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industrial performers by agency source: 1980-97

Table 8. Difference in agency-reported and performer-reported Federal R&D:

Industry survey (calendar year)" Federal survey—obligations (fiscal year)' Difference in report totals
Department Other Department Other Department Other
Year Total of Defense | agencies Total of Defense agencies Total of Defense | agencies
(In millions of dollars)
1980............. 14,029 NA NA 14,377 NA NA (348) NA NA
1981, 16,382 10,540 5,842 16,282 10,931 5,351 100 (391) 491
1982............. 18,545 NA NA 18,699 NA NA (154) NA NA
1983, 20,680 14,571 6,109 18,521 14,671 3,850 2,159 (100) 2,259
1984............. 23,396 NA NA 20,219 NA NA 3177 NA NA
1985............. 27,196 20,948 6,248 23,496 19,069 4,427 3,700 1,879 1,821
1986............. 27,891 NA NA 25,898 NA NA 1,993 NA NA
1987, 30,752 22,252 8,500 28,628 24,258 4,370 2,124 (2,006) 4,130
1988............. 30,343 NA NA 28,631 NA NA 1,712 NA NA
1989............. 28,554 NA NA 30,604 25,043 5,561 (2,050) NA NA
1990............. 28,125 NA NA 31,697 NA NA (3,572) NA NA
1991, 26,372 NA NA 28,589 21,350 7,239 (2,217) NA NA
1992............. 24,722 NA NA 31,862 NA NA (7,140) NA NA
1993............. 22,809 15,044 7,765 31,670 23,856 7,814 (8,861) (8,812) (49)
199............. 22,463 NA NA 31,748 NA NA (9,285) NA NA
1995............. 23,451 13,876 9,575 31,674 22,645 9,029 (8,223) (8,769) 546
1996............. 23,653 NA NA 31,498 NA NA (7,845) NA NA
1997 e, 23,928 12,603 11,325 31418 24,097 7,321 (7,490) (11,494) 4,004

"Includes industry-admininstered federally funded research and development centers (FFRDCs).

KEY: NA = Not available; numbers in parentheses are negative

NOTES: Data from the Industry Survey are R&D expenditures as reported by performing firms. Data from the Federal Survey are

R&D obligations to industry as reported by Federal agencies. The last three columns report the difference between the two data series.
SOURCES: National Science Foundation/Division of Science Resources Studies, Federal Funds Survey, Detailed Historical Tables,

Fiscal Years 1951-98; Federal Funds for Research and Development: Fiscal Years 1997, 1998, and 1999; and Research
and Development in Industry: 1997.
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